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FIELD OF THE INVENTION 
This invention relates to a flexible manufacturing system for packaged consumer 
10 products. More particularly, this invention relates to a flexible manufacturing system that allows 
production and packaging of the same or different consumer products into different packages. 



BACKGROUND OF THE INVENTION 
Conventional methods of manufacturing and packaging of consumer products, such as, 

15 for example, feminine hygiene pads and tampons, baby diapers, adult incontinence articles, 
beauty products, pharmaceutical products, food products, drink products, and the like, do not 
have the flexibility to package the same or different products in different packages. The 
conventional methods of manufacturing and packaging of consumer products are typically 
limited to manufacturing and packaging a particular product into a particular package, wherein 

20 each package contains the same product as well as the same number of products. 

However, the contemporary consumer includes consumers from many regions of the 
world, whose needs can vary depending on cultural, economical, and others aspects, resulting in 
different preferences for different packaging options, which, unfortunately, are yet not available 
or too expensive to provide. 

25 For example, there is a need for a manufacturing system that would be flexible to have 

the capability to cost-effectively package the same or different consumer products into different 
packages. The different packages can vary by the package form (e.g., a bag, a carton, a wrap, 
and the like); by the number of products containing per package (from a single product to any 
suitable multiple number of products); and/or by containing the same or different products per 

30 package. 

Furthermore, there is a need for a manufacturing system that would be flexible to 
accommodate on-demand operations for adding special text and/or images to selective products 
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to meet particular marketing needs, including improved product identification and selection by 
consumers. 

Furthermore, there is a need for a manufacturing system that would be flexible to 
accommodate changes in production needs for selective consumer products in order to more cost- 
effectively utilize the product supply and the product packaging capabilities of the manufacturing 
system. 

SUMMARY OF THE INVENTION 
The present invention is directed to a flexible manufacturing system for producing and 
packaging consumer products into different packages. The flexible manufacturing system of the 
present invention includes one or more supplying means for providing the consumer products in 
configuration suitable for packaging. The flexible manufacturing system further includes a 
multiplicity of packaging means for packaging the supplied consumer products into different 
packages. The flexible manufacturing system further includes one or more conveying means for 
conveying the supplied consumer products from the supplying means to the packaging means. 
The one or more conveying means forms a continuous path linking the one or more supplying 
means with the multiplicity of packaging means. The continuous path includes a multiplicity of 
receptors capable of accepting, carrying, and discharging the consumer products. The flexible 
manufacturing system further includes a one or more stacking means for arranging the consumer 
products into separate stacks for packaging. The one or more stacking means are disposed 
vertically between the one or more supplying means and the multiplicity of packaging means. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic plan view of a first flexible manufacturing system of the present 
invention capable of providing the same products and packaging the same products into different 
packages. 

Fig. 2 is a simplified perspective view of an exemplary feminine hygiene pad in a folded 
configuration that can be provided by supplying means of the first flexible manufacturing system 
of Fig. 1. 

Fig. 3 is a simplified elevation view of a portion of one embodiment of the conveying 
means of the first flexible manufacturing system of Fig. 1, particularly suitable for handling the 
feminine hygiene pad of Fig. 2. 
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Fig. 4 is a schematic perspective view of a first embodiment of the first flexible 
manufacturing system of Fig. 1, particularly suitable for handling the feminine hygiene pad of 
Fig. 2. 

Fig. 5 is a simplified perspective view of the stacking means of the present invention, 
5 shown in Fig. 4. 

Fig. 5 A is a simplified elevation view of a first descending means of the stacking means 
of Fig. 5. 

Fig. 6 is a simplified elevation view of a second descending means of the stacking means 
of Fig. 5. 

10 Fig. 7 is a simplified elevation view of a rotary drum of the stacking means of Fig. 5. 

Fig. 8 is a perspective view of a drum shell and a vacuum manifold of the rotary drum of 

Fig. 7. 

Fig. 9 is a simplified elevation view of the rotary drum including alternative product 
discharge configurations. 

15 Fig. 10 is a schematic plan view of a second flexible manufacturing system of the present 

invention capable of providing different products and packaging these different products into 
different packages. 

Fig. 1 1 is a schematic plan view of a third flexible manufacturing system of the present 
invention capable of providing different products and packaging these different products into 
20 different packages. 

Figs. 12 A, 12B, and 12C are simplified views of receptors carrying products having 
exemplary images provided by additional operations. 

DETAILED DESCRIPTION OF THE INVENTION 
25 The present invention is directed to a flexible manufacturing system that enables 

production and packaging of the same or different consumer products into different packages. 

The term "consumer product(s)" or "product(s)" refers herein to any product intended for 
personal use by a consumer. Such products can include personal care products, such as, 
disposable feminine hygiene products including feminine sanitary napkins or pads, tampons, 
30 incontinence articles and the like; disposable baby products including baby fastening diapers, 
baby pull-on diapers, baby swim pants, baby bibs, and the like; disposable adult incontinence 
products including adult pads and the like; and wipes including baby wipes, adult wipes, 
household cleaning wipes, and the like. Typically, the above personal care products are folded 
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before packaging to have a pad-like or flat configuration. In addition, the term "consumer 
product(s)" or "product(s)" includes herein other products intended for personal use that may not 
have a pad-like configuration, such as, for example, food products, drink products, beauty or 
cosmetic products, and the like. 
5 The term "the same product(s)" refers herein to products produced on the same 

production line or different production lines according to the same product specification and 
includes any consumer product defined above. 

The term "different product(s)" refers herein to both (1) different types of products (e.g., 
a feminine hygiene pad, a fastening diaper, a pull-on diaper, and the like) and (2) the same type 
10 of products having different sizes (e.g., feminine hygiene pads having different sizes). 

The term "the same package(s)" refers herein to packages (1) having the same package 
form (e.g., a bag, a soft pack, a pouch, a box, a wrap, and the like) and (2) containing the same 
number of products per package (e.g., from a single product to any suitable number of products). 
The term "different package(s)" refers to packages (1) having different packaging forms 
15 (e.g., a bag, a soft pack, a pouch, a box, a wrap, and the like); (2) containing a different number 
of products per package (e.g., from a single product to any suitable number of products); and/or 
(3) containing the same or different products.. 

In general, the flexible manufacturing system of the present invention can include one or 
more product supplying means, a multiplicity of packaging means, and one or more conveying 
20 means linking the supplying means with the packaging means. 

The term "supplying means" refers herein to any apparatus capable of providing the 
same products in a form suitable for packaging. The term "supplying means" can include a 
production line capable of producing the same products, for example, a production line capable 
of producing the same feminine hygiene pads, or a production line capable of producing the same 
25 baby diapers, and the like. 

The term "packaging means" refers herein to any apparatus capable of packaging one or 
more consumer products into the same packages, intended for use by a consumer. 

The term "conveying means" refers herein to an apparatus having a multiplicity of 
receptors capable of accepting the products from the supplying means and conveying to the 
30 packaging means. The receptors can be of any suitable design utilizing any means or 

combination of means suitable for accepting, holding, and releasing a particular product. 
Examples of the suitable means can include gripping means, vacuum, magnetic, electromagnetic, 
electrostatic, and the like. The receptors are associated with a continuous path extending 
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between the supplying means and the packaging means. The continuous path can be a moving 
path or a stationary path. The moving path can include a chain, cable, belt and the like, where the 
receptors can be attached to the moving path at suitable intervals. The stationary path can 
include any suitable tracking means, where receptors are not attached to the track and are moved 
5 in the track in a desired direction by any suitable means, disposed inside or outside of the track, 
including a chain, cable, compressed air, electro and/or magnetic means, gravity and the like. 

The present of the flexible manufacturing system of consumer packaged products will be 
described below in terms of several examples, which describe and demonstrate embodiments 
within the scope of the present invention. The examples are given solely for the purpose of 
10 illustration and are not to be construed as limitations of the present invention, as many variations 
thereof are possible without departing from the spirit and scope of the invention. 

Example 1 — First Flexible Manufacturing System 
Fig. 1 shows a schematic plan view of a first flexible manufacturing system 100 of the 

15 present invention, capable of packaging the same products into different packages. As noted 
above, the term "the same products" refers to products produced on the same production line or 
different production lines according to the same product specification and can include any 
consumer product defined above. 

The first flexible manufacturing system 100 includes one or more supplying means 201 

20 capable of providing the same products. As noted above, the term "supplying means" refers 

herein to any apparatus capable of providing the same products suitable for packaging. The term 
"supplying means" can include a production line capable of producing the same products, for 
example, a production line capable of producing the same feminine hygiene pads, or a production 
line capable of producing the same baby diaper, and the like. It should be understood that the 

25 number of supplying means 201 of the first flexible manufacturing system 100 can be any 
suitable number as long as all of the supplying means 201 are capable of providing the same 
products. The supplying means 201 can include one or more production lines capable of 
producing the same products. 

The first flexible manufacturing system 100 further includes a multiplicity of packaging 

30 means. As noted above, the term "packaging means" refers herein to any apparatus capable of 
packaging one or more consumer products into the same packages intended for use by a 
consumer. 
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For simplicity of description, the first flexible manufacturing system 100 is shown in Fig. 
1 to have two packaging means 211 and 212; however, the number of packaging means can vary 
to include any suitable number. Each of the packaging means 211 and 212 can preferably 
provide the same packages defined by the package form (e.g., a bag, a soft pack, a pouch, a box, 
5 a wrap, and the like) and/or by the number of products in the package. For example, the 

packaging means 2 1 1 can provide soft pack packages and the packaging means 212 can provide 
box packages, wherein both types of packages contain different or the same number of products. 
In another example, both packaging means 211 and 212 can provide the same form packages, for 
example, soft packs, however, the number of products containing in the soft packs provided by 

10 the packaging means 211 can be different from the number of products containing in the soft 
packs provided by the packaging means 212. 

The first flexible manufacturing system 100 can be suitable for any consumer product 
defined above, however, the first flexible manufacturing system 100 will be specifically 
described herein with respect to the pad-like products defined above and, more specifically, with 

15 respect to a feminine hygiene pad 500 shown in Fig. 2. 

The feminine hygiene pad 500 of Fig. 2 can be provided by the supplying means 201, 
preferably in a folded configuration, as shown in Fig. 2, suitable for packaging. The feminine 
hygiene pad 500 can have a folded pad width 502, a folded pad length 504, and a folded pad 
caliper 506. The above folded dimensions can vary depending on a particular product size, 

20 absorbent capacity, and the like. 

The first flexible manufacturing system 100 of Fig. 1 further includes a conveying means 
108 for conveying the products 500 from the supplying means 201 to the packaging means 211 
and 212. As noted above, the conveying means of the present invention, including the conveying 
means 108, can have a multiplicity of receptors attached to a continuous path 1 12, wherein both 

25 the receptors 1 10 and the continuous path 1 12 can have various embodiments suitable for 
handling different products. However, specifically for the pad-like products, including the 
feminine hygiene pad 500 of Fig. 2, the conveying means 108 will be described herein in terms 
of a first embodiment 109 of the conveying means 108 (best shown in Fig. 3), particularly 
suitable for handling the pad-like products, including the feminine hygiene pad 500 of Fig. 2. 

30 Fig. 3 shows an elevation view of a portion of the first embodiment 109 of the conveying 

means 108 of the present invention. The first embodiment 109 includes a multiplicity of 
receptors 1 10 having gripping capability particularly suitable for accepting, holding, and 
discharging the pad-like products, including the feminine hygiene pad 500 of Fig. 2. The 
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receptors 1 10 are attached to a continuous path 1 12, one embodiment of which comprises a chain 
113. The chain 1 13 can be of any suitable length and can be driven by any suitable means. The 
grip receptors 1 10, chain 113, and suitable driving means can be part of a commercial Gripper 
Conveyor PCC 902 from Idab Wamac International AB (Box 189, S575 22, Eksjo, Sweden). 
The embodiment 109 of the conveying means 108 of Fig. 3 will be described in more detail 
below. 

With respect to the pad-like products, including the feminine hygiene pad 500 of Fig. 2, 
the first flexible manufacturing system 100 can include a multiplicity of stacking means for 
forming separate stacks of the pad-like products suitable for further packaging. The stacking 
means can be suitably disposed between the conveying means and the packaging means, as best 
shown in Fig. 4. 

Fig. 4 is a simplified perspective view of a first embodiment 101 of the first flexible 
manufacturing system 100 of Fig. 1. The first embodiment 101 further includes stacking means 
140 and 142, preferably disposed vertically between the conveying means 108 and the packaging 
means 21 1 and 212, respectively. The stacking means 140 and 142 are particularly suitable for 
accepting the pad-like products, including the feminine hygiene pad 500, from the receptors 1 10 
and arranging the accepted products 500 into separate stacks for packaging. The stacks can 
include any suitable number of products, from a single product to any suitable multiple number 
of products, preferably up to 100 products per stack. The stacking means of the present invention 
will be described in more detail below. 

Referring again to Fig. 3, the gripping capability of the receptors 1 10 for holding the pad 
500 is provided by a suitable gripping force provided by a spring (not shown) incorporated in the 
design of the receptor 1 10 to keep the jaws 116 and 1 18 of the receptor 1 10 in a closed position. 
(However, alternatively to the above spring, a suitable gripping force for holding a product by the 
jaws 1 16 and 1 18 can be provided by any suitable means known in the mechanical art.) The jaw 
1 16 can pivot to and from the jaw 118, which is stationary, to form a closed or an open position 
with the jaw 118. 

As shown in Fig. 3, the open position between the jaws 1 16 and 1 18 can be provided by 
directing a cam follower 130, attached to the pivoting jaw 1 16, to follow a cam profile 13 1 of an 
opening cam 132. The opening cam 132 can be disposed at any suitable location of the 
continuous path 1 13 to provide an open position between the jaws 1 16 and 118. Thus, referring 
again to Fig. 4, in the first embodiment 101 of the flexible manufacturing system 100, the 
opening cam 132 is disposed at several places of the continuous path 1 12 to provide a product 
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pick station 124 and product release stations 126 and 128. The product pickup station 124 is 
adjacent to the product output of the supplying means 201, and the product release stations 126 
and 128 are adjacent to the stacking means 140 and 142, respectively. 

It should be noted that although Fig. 4 shows one pickup station 124 and two release 
5 stations 126 and 128, the number of product pickup and product release stations can vary. 
Typically, the number of product pickup stations 124 can correspond with the number of 
supplying means 201, which can be any suitable number, and the number of product release 
stations 126 or 128 can correspond with the number of packaging means 21 1 or 212, which can 
also be any suitable number. 

10 As best shown in Fig. 3, adjacent to the opening cam 132, there is shown a bypass cam 

134 and a diverter 136. The diverter 136 is capable of moving in and out of a cam entrance 138 
of the bypass cam 134 to block or open the cam entrance 138 of the bypass cam 134, thus, 
enabling or preventing the entering of the cam follower 130 into the bypass cam 134. For 
example, when the cam entrance 138 is not blocked by the diverter 136, the cam entrance 138 is 

15 open for the cam follower 130 to enter the bypass cam 134 without causing an opening action 
between the jaws 1 16 and 1 18 of the receptor 1 10. Alternatively, when the cam entrance 138 is 
blocked by the diverter 136, the cam follower 130 follows the cam profile 13 1 of the opening 
cam 132, thus, activating an opening action between the jaws 1 16 and 1 18 for either accepting 
the product 500 at the product pickup station 124 or, alternatively, releasing the product 500 at 

20 the product release stations 126 or 128. 

The diverter 136 can be activated by any suitable means known in the art including a 
servomotor, an air cylinder, a solenoid, and the like. A timely activation of the diverter 136 
enables to select which of the receptors 1 10 will become open or remain closed when the 
receptor 1 10 passes the pickup station 124 or the release stations 126 and 128. 

25 When passing the pickup station 124, those receptors 1 10 that follow the cam profile 131 

of the opening cam 132, have jaws 1 16 and 1 18 in the open position suitable for accepting the 
feminine hygiene pad 500 provided by the supplying means 201. After the receptor 1 10 passes 
the opening cam 132, the jaws 1 16 and 118 become sufficiently closed to hold the pad 500 for 
conveying the pad 500 to the release stations 126 or 128. At the release stations 126 and 128, 

30 certain receptors 1 10 are selected for the opening of the jaws 1 16 and 1 18 to enable the release of 
the pad 500. 

Referring again to Fig. 4, at the release stations 126 or 128, the pad 500 is released from 
the jaws 1 16 and 1 18 of the selected receptors 1 10 at a releasing position 150. At the releasing 
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position 150, the pad 500 is preferably in a horizontal orientation and preferably above the 
stacking means 140 or 142. The term "horizontal orientation" refers to a spatial orientation of 
the pad 500, at which the pad 500 forms an angle of less than 45 degrees with a plane parallel to 
the horizon. 

5 The selection of the receptors 1 10 to be open at a particular release station 126 or 128 for 

providing the released product 500 for further packaging by the packaging means 211 or 2 12, 
depends on the specifics of the packaging operation, including the number of packaging means, 
their capabilities, production schedules, and the like. A suitable control system can provide 
reliable selection and operation of the receptors 1 10 at the releasing and the pickup stations of the 
10 flexible manufacturing system of the present invention. 

Stacking Means 

Referring again to Fig. 3, in the releasing position 150, the jaws 1 16 and 118 release the 
pad 500 from their gripping action and then move from the pad 500 at a suitable trajectory 
15 extending downwardly and laterally from the released pad 500, corresponding with the cam 
profile 131 of the opening cam 132. 

Referring to Figs. 3 and 4, from the releasing position 150, the pad 500 is descended in a 
Z direction and manipulated by the stacking means 140 or 142 to become subsequently a part of a 
specific stack of pads 500, which can include one or more pads 500, for further packaging into a 
20 particular package. 

In the first embodiment 101 of the first flexible manufacturing system 100, which is 
directed to handle the same products, as defined above, each of the stacking means 140 and 142 
is capable to stack the same pad-like products, including the feminine hygiene pad 500. 
However, in other embodiments of the present invention directed to handle different products, 
25 the stacking means 140 or 142 can be capable of handling also different pad-like products having 
different dimensions and shapes, varying within a suitable range. 

The stacking means 140 and 142 of the present invention will be described with respect 
to the stacking means 140, shown in more detail in Fig. 5. 

Referring to Fig. 5, showing a simplified perspective view of the stacking means 140 
30 accepting pads 500, in their horizontal orientation, at the releasing position 150 from the open 
receptors 1 10 of the first embodiment 109 of the conveying means 108 shown in Fig 3. The 
stacking means 140 includes a first descending means 160 disposed at the outmost vertical 
position of the stacking means 140 for receiving the pads 500 at the releasing position 150 and 
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for maintaining the horizontal orientation of the pads 500 during their descent toward a second 
descending means 170 disposed adjacent below the first descending means 160. 

As shown if Fig. 5 and also in Fig. 5 A, which is another elevation view of the first 
descending means 160, the first descending means 160 includes two continuous belts 161 
5 disposed vertically. The two belts 161 are facing each other at a distance adjustable within a 

preferred range of about 50 mm to 250 mm. This distance between the opposing belts 161 can be 
adjusted by any suitable means. Further, this distance can be less than 50 mm or greater than 250 
mm, for products having dimensions outside the above range. 

Each belt 161 includes a multiplicity of prongs 162 extending from the outer surface 163 

10 of each of the belts 161. The prongs 162 are preferably flexible. A suitable belt 161 can be 

molded from a 60 D durometer polyurethane to have a multiplicity of 22-mm-long polyurethane 
prongs forming 45 degrees angles with the outer surface 163 of the belt 161 in the longitudinal 
direction of the belt 161 and forming a 13 mm-by-13 mm spacing pattern preferably throughout 
the outer surface 163 of the belt 161, can be obtained from FN Sheppard & Co. of Erlanger 

15 Kentucky under specification F2W1-2E5. The above molded belt 161 is a continuous belt and is 
about 45 mm wide and about 250 mm long. It should be noted, however, that other 
specifications and dimensions of the belt 161 including flexible prongs 162 can be also suitable 
for the present invention. 

The prongs 162 from the opposing belts 161 face each other to provide support for the 

20 pads 500 after their release from the jaws 1 16 and 118 of the receptors 1 10 of the conveying 
means 108. The opposed prongs 162, supporting the pads 500, descent at a suitable vertical 
velocity VI and maintain the pads 500 in their horizontal orientation defined above. Both belts 
161 can be driven by any suitable means. 

Referring again to Fig. 5, the second descending means 170 not only continues to 

25 maintain the descending pads 500, in their horizontal orientation, but also delivers the pads 500 
into a pickup position 151. In the pickup position 151, the pad 500 is in direct contact with a 
rotary drum 180 disposed adjacent below the second descending means 170. 

Fig. 6 shows an elevation view of the second descending means 170 of Fig. 5 in more 
detail. The second descending means 170 includes preferably two pairs of continuous opposing 

30 chains 172 disposed vertically and forming two opposing chain conveyors extending preferably 
about 700 mm vertically. It should be noted that the shown chains 172 are preferred; however, 
other suitable means, including belts and the like, can be utilized as well. Further, the vertical 
dimension of the opposing chain conveyors can be any other suitable dimension. 
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Referring to Fig. 6, each pair of chains 172 includes a multiplicity of paddles 171 
pivotally attached thereto. The paddles 171 from the opposing pairs of chains 172 face each 
other horizontally to provide support for one or more pads 500 descending from the first 
descending means 160. The paddles 171 can be manufactured preferably from a low friction 
5 polyurethane, for example, NOVATRON®, or any other suitable material. The paddles 171 can 
be spaced vertically from each other at any pitch length suitable for a particular product; however 
in a preferred embodiment of the present invention, particularly suitable for the pads 500 of Fig. 
2, the spacing between the adjacent paddles 171 can range from about 40 mm to about 50 mm. 
For supporting the pads 500, the opposing paddles 171 are oriented substantially 

10 horizontally, forming two opposing platforms 174, each one preferably extending 65 mm toward 
each other and forming an adjustable gap between the opposing platforms 174 preferably of 
about 30 mm to 60 mm. The opposing platforms 174 are substantially leveled with each other in 
a horizontal position 175. However, due to the pivoting attachment of the paddles 171 to the 
chains 172, the opposing platforms 174 can rotate from their horizontal position 175 into a 

15 vertical position 176 to increase the distance between the opposing paddles 171. The increased 
distance between the paddles 171 is greater than the pad 500 and, thus, enables the paddles 171 to 
pass around the pads 500, as shown in Fig. 6. This capability ensures against overfeeding, 
jamming, or otherwise damaging the pads 500. This capability also suitably maintains the pad 
500 in the pickup position 151 at the rotary drum 180. 

20 Further, to ensure against overfeeding, jamming, or otherwise damaging the pads 500, 

the second descending conveyor 170 further includes a high level detection means H and a low 
level detection means L as shown in Fig. 5. When the second descending means 170 is full with 
pads 500, the high level detection means H will send a signal to terminate the supply of pads 500 
to the first descending means 160, by directing the receptors 1 10 through the bypass cam 134 

25 (Fig. 3). Alternatively, when the second descending means 170 do not contain a minimum 

number of pads 500 needed for forming a stack 153, the low level detection means L will send a 
signal to stop the rotary drum 180. The position of the low level detection means L and the high 
level detection means H can be adjusted to fit the specific needs. The low level detection means 
L and the high level detection means H can include any suitable device, for example, a photo eye 

30 device model W-T2P430 obtainable from SICK, Inc. (6900 West 1 10 th Street, Bloomington, MN 
55438) 

The horizontally opposed paddles 172, supporting the pad 500, descend preferably at any 
suitable velocity V2. Both pairs of chains 172 can be driven by any suitable means. 
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The second descending means 170 also preferably includes chute guides 177 (Fig. 5) for 
suitably aligning and directing the pads 500 for the pickup position 151. The chute guides 177 
can include any suitable means known in the art. 

Referring again to Fig. 5, from the pickup position 15 1, the pad 500 can be transferred to 
5 a stacking position 152 by the rotary drum 180 disposed adjacent below the second descending 
means 170. As best shown in Fig. 7, in the stacking position 152, the pad 500 is oriented 
vertically, with its edge being against a supporting surface 181, which is preferably perpendicular 
to the outer surface 189 of the rotary drum 180 . The rotary drum 180 is a vacuum drum capable 
of picking up and transferring one pad 500 at a time. It should be noted however, that although 

10 the use of vacuum for picking and transferring the pad 500 is preferred, a suitable non-vacuum 
means, for example mechanical grippers, capable of separating a single pad 500 from other 
pad(s), accumulated above the pickup position 151, and then transferring the pad 500 to the 
stacking position 152, can be also utilized within the scope of the present invention. 

Fig. 7 is a side elevation view of the rotary drum 180 of Fig. 5, showing also both 

15 interfaces of the rotary drum 180, with the chute guides 177 at the pickup position 151 and with a 
bar conveyor 184 (best shown in Fig. 5) at the stacking position 152. The rotary drum 180 also 
includes a drum shell 190 and a vacuum manifold 192, both shown best in Fig. 8. The drum shell 
190 includes a series of vacuum holes 193 that can be brought in fluid communication with the 
vacuum manifold 192 at a certain point of rotation of the rotary drum 1 80, for example, at the 

20 pickup position 151. At the stacking position 152, the fluid communication between the vacuum 
holes 193 and the vacuum manifold 192 is terminated. 

During the rotation of the rotary drum 180, the level of vacuum provided for the pad 500 
can change. For example, a higher level of vacuum can be needed for picking the pad 500 from 
the pickup position 151, and a lower level of vacuum for holding the pad 500 by the rotary drum 

25 180 during the rotation of the rotary drum 180. These higher and lower vacuum levels can be 
provided by the vacuum manifold 192. 

For the release of the pad 500 from the rotary drum 180, the vacuum is terminated and a 
suitable flow of compressed air exiting the vacuum holes 193 is provided. In addition, to ensure 
the release of the pad 500, one or more push off fingers 194 rising from the outer surface of the 

30 rotary drum 180 (as shown in Figs. 7 and 8) for pushing the pad 500 off the outer surface 189 of 
the rotary drum 180 can be also used. The push off fingers 194 can be operated by any suitable 
means, including a cam, a solenoid, and the like. 
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Referring to Figs. 5 and 7, the rotary drum 180 transfers one pad 500 at a time from the 
pickup position 151 to the stacking position 152. In the stacking position 152, the pad 500 is 
held in its upright position by a moving guide 154, which is capable to move in a first direction 
155, disposed preferably perpendicular to the outer surface 189 of the rotary drum 180, at a speed 
suitable for accumulating a desired number of pads 500 to form a stack 153. The moving guide 
154 can be driven by any suitable means including a belt 156 (Fig. 7). In the stacking position 
153, the pad 500 can be also supported by any other suitable means including a stationary guide 
157 (Fig. 7). 

Referring again to Fig. 5, after a desired number of pads 500 is accumulated in the stack 
153, the stack 153 is pushed in a second direction 182, which is preferably perpendicular to the 
first direction 155, by a bar 183 of the bar conveyor 184 to an overhead conveyor 186. The 
overhead conveyor 186 is capable of collecting one or more stacks 153 and then pushing the 
collected one or more stacks 153 by an overhead plate 188 in the second direction 182 to the 
packaging means 140 (not shown in Fig. 5) for packaging into a suitable package. 

Alternative Stacking Positions 
In addition to the stacking position 152 described above, the present invention can 
include other stacking positions that can be disposed in any suitable orientation, as for example 
shown in Fig. 9. The pad 500 can be picked up in the pickup position 151 by the rotary drum 180 
and transferred to any of the exemplary stacking positions 152, 152A, 152B, or 152C. 

Example 2 — Second Flexible Manufacturing System 
Fig. 10 is a schematic plan view of a second flexible manufacturing system 200 of the 
present invention capable of providing different products and packaging these different products 
into different packages. As noted above, the term "different product(s)" refers to both (1) 
different types of products (e.g., a feminine hygiene pad, a fastening diaper, a pull-on diaper, and 
the like) and (2) the same type of products having different sizes (e.g., feminine hygiene pads 
having different sizes). 

The second flexible manufacturing system 200 includes a multiplicity of supplying 
means capable of providing different products. As noted above, the term "supplying means" 
refers herein to any apparatus capable of providing the same products suitable for packaging. As 
also noted above, the term "the same products" refers to products produced on the same 
production line or different production lines according to the same product specification and 
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include any consumer product defined above. The term "supplying means" can include a 
production line capable of producing the same products, for example, a production line capable 
of producing the same feminine hygiene pads, or a production line capable of producing the same 
baby diaper, and the like. 
5 The present invention can include any suitable number of supplying means. As an 

example, Fig. 10 shows four supplying means - 201 , 202, 203, and 204. Each of the supplying 
means 201, 202, 203, and 204 can supply only the same products, however, the combination of 
the supplying means 201, 202, 203, and 204 can supply different products. Accordingly, the 
second flexible manufacturing system 200 can be capable of providing different products 
10 simultaneously. The number of the different products can be any suitable number. 

The second flexible manufacturing system 200 further includes a multiplicity of 
packaging means. As noted above, the term "packaging means" refers herein to any apparatus 
capable of packaging one or more consumer products into the same packages intended for use by 
a consumer. 

15 The present invention can include any suitable number of packaging means. As an 

example, Fig. 10 shows eight packaging means 21 1, 212, 210, 21 1, 212, 213, 214, and 215. Each 
of the packaging means 211, 212, 210, 211, 212, 213, 214, and 215 can produce the same 
packages, however, the combination of the packaging means 211, 212, 210, 211, 212, 213, 214, 
and 215 can produce different packages. As noted above, the term "the same package(s)" refers 

20 to packages having the same package form (e.g., a bag, a soft pack, a pouch, a box, a wrap, and 
the like) and containing the same number of products per package (e.g., from a single product to 
any suitable number of products). As also noted above, the term "different package(s)" refers to 
packages (1) having different packaging forms (e.g., a bag, a soft pack, a pouch, a box, a wrap, 
and the like); (2) containing a different number of products per package (e.g., from a single 

25 product to any suitable number of products); and/or (3) containing the same or different 
products.. 

The second flexible manufacturing system 200 further includes a conveying 
means 220 for conveying the different products from the supplying means to the packaging 
means. As noted above, the term "conveying means" refers herein to an apparatus having a 
30 multiplicity of receptors capable of accepting products at the supplying means for conveying the 
products to the packaging means and discharging the products at the packaging means for 
packaging. 
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The conveying means 220 can include receptors of any suitable design utilizing any 
means or combination of means suitable for accepting, holding, and releasing a particular product 
or a range of different products. The utilizing means can include gripping (one example of which 
is shown in Fig. 3 and described above), vacuum, magnetic, electromagnetic, electrostatic, and 
5 the like. 

The multiplicity of receptors can be attached to any suitable continuous moving means at 
a certain suitable intervals separating the receptors from each other. The continuous moving 
means can be, for example, a chain (one example of which is shown in Fig. 3 and described 
above), a cable, a belt, or the like, forming the continuous path 1 12 (also shown in Fig. 1) 

10 between the supplying means and the packaging means. 

The second flexible manufacturing system can also include one or more stacking means 
that can be specifically suitable for stacking pad-like products defined above. The stacking 
means of the second flexible manufacturing system 200 can include one or more stacking means, 
one embodiment of which was described above as the stacking means 140 with respect to the 

15 first embodiment 101 of the first flexible manufacturing system 100. However, in the second 
flexible manufacturing system 200, each of the stacking means can be capable of stacking not 
only the same pad-like products but also different pad-like products within a suitable dimension 
range. 

20 Example 3 — Third Flexible Manufacturing System 

Fig. 1 1 is a schematic plan view of a third flexible manufacturing system 300 of the 
present invention capable of providing different products and packaging these different products 
into different packages. In contrast to both the first and second flexible manufacturing systems 
100 and 200, each having a single conveying means 108 and 220, respectively, the third flexible 

25 manufacturing system 300 has a multiplicity of conveying means, for example, four conveying 
means, 301, 302, 303, and 304, as shown in Fig. 1 1. It should be noted, that the third flexible 
manufacturing system 300 can have any suitable number of conveying means. 

Each of the conveying means 301, 302, 303, and 304 can include the conveying means 
108 of the first flexible manufacturing system 100 for conveying the same products and/or the 

30 conveying means 220 of the second flexible manufacturing system 200 for conveying different 
products. Accordingly, the makeup of each of the conveying means 301, 302, 303, and 304 of 
the third flexible manufacturing system 300 can be similar in all or any aspects to the makeup of 



9358 



i r 
1U 

the conveying systems 108 and/or 220 of the first and the second flexible manufacturing systems 
100 and 200, respectively, described above. 

Each of the conveying means 301, 302, 303, and 304 of the third flexible manufacturing 
system 300 can be configured with at least one supplying means and at least one packaging 
means. As an example, Fig. 1 1 shows that each of the conveying means 301, 302, 303, and 304 
is configured with a single supplying means 201, 202, 203, and 204, respectively, and with a pair 
of packaging means 211 and 212, 213 and 214, 215 and 216, and 217 and 218, respectively. 
However, similarly to the first and second flexible manufacturing systems 100 and 200, 
respectively, each of the conveying systems 301, 302, 303, and 304 of the third flexible 
manufacturing system 300 can be configured with any suitable number of supplying means and 
any suitable number of packaging means. 

The third flexible manufacturing system 300 can also include one or more stacking 
means (not shown) that can be specifically suitable for stacking the pad-like products defined 
above. The third flexible manufacturing system 300 can include any suitable number of stacking 
means, one embodiment of which was described above as the stacking means 140, with respect to 
the first embodiment 101 of the first flexible manufacturing system 100. However, similarly to 
the second flexible manufacturing system 200, in the third flexible manufacturing system 300, 
each of the stacking means can be capable of stacking not only the same pad-like products but 
also different pad-like products within a suitable dimension range. 

Additional Capabilities 

Besides of providing the production and packaging of the same or different consumer 
products into different packages, the flexible manufacturing system of the present invention can 
provide additional capabilities characterized by accommodating additional process operations. 
For example, some products of the flexible manufacturing system of the present invention need 
to have different labels or printed images than other products produced by this flexible 
manufacturing system. Some limiting examples of products having different labels or printed 
images are shown in Figs. 12A, 12B, and 12C. 

The additional process operations can provide different labels and/or printed images to 
selected products. This capability can be beneficial to meet particular marketing needs, including 
improved product identification and selection by consumers. 

The labels and/or printed images can be provided to selected products while the products 
being carried by the receptors from the supplying means to the packaging means. The labels 
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and/or printed images can be provided at any suitable place on the carried products, as for 
example, is shown in Figs. 12 A, 12B, and 12C, showing products 500A, 500B, and 500C, 
respectively, carried by the receptors 110 and having images 510, 512, 514, and 516, 
respectively, that can be provided by the additional process operations of the present invention. 
5 The additional process operations can include any suitable commercial labeling device, 

ink-jet printer, and the like. The additional process operations can be suitably disposed at any 
suitable location of the conveying means of the present invention. Fig 1 shows an exemplary 
location of an exemplary additional operation 103, which can be a label-attaching operation, a 
printing operation, preferably an inkjet printing operation, and the like. Similarly, Figs. 10 and 
10 11 show exemplary locations of an exemplary additional process operation 103, which can also 
be any operation noted above. Although each of the Figs. 1, 10, and 1 1 show a single additional 
process operation 103, the flexible system of the present invention can include any suitable 
number of additional process operations capable of providing different labels and/or images to 
selected products of the flexible manufacturing system of the present invention. 

15 

Name List 

100, 200, 300 -first, second, third flexible manufacturing systems 
201, 202, 203, 204 -supplying means 
21 1, 212, 213, 214, 215, 216, 217, 218 - packaging means 
20 103 additional process operation 

108, 220, 301, 302, 303, 304 - conveying means 
101 first embodiment of the first system 100 

109 one embodiment of the conveying means 108 

110 receptor 

25 112 continuous path; 
113 chain 

1 16 jaw; pivoting jaw 
1 18 jaw; stationary jaw 
124 product pickup station 
30 126, 128 product release station 

130 cam follower 

131 cam profile 

132 opening cam 
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134 bypass cam 
136 diverter 
138 cam entrance 
140, 142 stacking means 
5 150 releasing position 
151 pickup position 

152, 152 A, 152B, 152C stacking position 

153 stack 

154 moving guide 
10 155 first direction 

156 belt 

157 stationary guide 

160 first descending means 

161 belt 
15 162 prong 

163 outer surface of the belt 161 

170 second descending means 

171 paddle 

172 chain 
20 174 platform 

175 horizontal position 

176 vertical position 

177 chute guide 
180 rotary drum 

25 181 supporting surface 

182 second direction 

183 bar 

184 bar conveyor 

186 overhead conveyor 
30 1 88 overhead plate 

189 outer surface of rotary drum 

190 drum shell 

192 vacuum manifold 
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193 vacuum hole 

500, 500A, 500B, 500C - feminine hygiene pads 
502 folded pad width 
504 folded pad length 
5 506 folded pad caliper 

510, 512, 514, 516 labels or printed images 
L, H - low and high level detection means 



All documents cited in the Detailed Description of the Invention are, are, in relevant part, 
10 incorporated herein by reference; the citation of any document is not to be construed as an 
admission that it is prior art with respect to the present invention. 

While particular embodiments of the present invention have been illustrated and 
described, it would be obvious to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit and scope of the invention. It is 
15 therefore intended to cover in the appended claims all such changes and modifications that are 
within the scope of this invention. 



